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WHY? WHY? 
CommissioningCommissioning,,
ReRe, On , On GoingGoing--CommissioningCommissioning,,
EnergyEnergy ManagementManagement

n 15-30% energy savings
n Improve comfort
n Facilitate maintenance
n Continuity in energy savings

measures
n Extend HVAC equipment life



OutlineOutline

nEMCS Assisted Cx Tool
nMethods
nResults
nNext steps



DefinitionsDefinitions

n On-going Commissioning
Tool

n Detect unsatisfactory performance and diagnose 
faults

n Function of installed equipments and occupation 
type:
u Optimize energy use, while maintaining or 

improving occupant comfort and productivity; 



EMCS EMCS TodayToday

n Good to control system
n Good to allow visualization in real time (if 

graphics are well configurated)
n Manage simple alarms
n Simple monitoring



FDD
Systems level

REPORT GENERATOR

Energy Management and Control System
Building-Plants-Systems-Rooms

DABO TOOL
Commissioning

+ DATABASE

FDD VAV, AHU,
Rooftop, H&C networks

Component level:

•Defective devices

System level:

•Optimisation: setpoint and 
sequence of operation

ENERGY AUDITING
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Global analysis:

Energy efficiency  projects

Operator, Energy manager

Feedback To EMCS



FaultFault DetectionDetection andand DiagnosisDiagnosis::
Component Component LevelLevel

n Sensor (temperature, humidity, air flow, pressure, CO2, 
current)
u incorrect reading, complete failure

n Damper, valve, actuator
u stuck, position, minimum, leakage

n Coil, humidifier, fan
u undercapacity

n Controller
u logic, tuning, signal, unstable (setpoint, output)

n Point in manual



n Detection of:
uunder or over design components, systems and

plants
uNon optimum set points

l Temperature, pressure, humidity, ventilation, start-up time

uInappropriate sequence of operation
uPoor energy management and peak load control

FaultFault DetectionDetection andand DiagnosisDiagnosis::
SSystemystem LevelLevel



n Energy profile (Day, month and year)
l Equipment level (TERMINAL, AHU, Power plant)
l Building level (electric, gas, oil meter?)
l Include adjustment  and influence factors

uMonitoring of energy saving measures
uHistorical database for energy audit or retrofit
uReal time energy audit
uLink to accounting manager software
uFDD at building level (Tariffs, reference 

profile)

Energy AuditingEnergy Auditing



EmbededEmbeded SteadySteady State State DetectorDetector

n Inputs:
u Setpoint and value
u Control output 

and bias
n Configuration 

inputs
u Filtering rate
u Variance limit
u Threshold # of 

reversing

Beginning of the cycle, processor speed

Data filtering, error and variance 
calculation

Variance>limit

Reset # of 
reversing

# of reversing> 
threshold unstable

no

yes



FDD Architecture, Component LevelFDD Architecture, Component Level

DABO FDD 
TOOL

+ DATABASE

Point in Manual

•Control values

•Configuration parameters

•Steady state values

Data Processing
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Sensor

Mechanical Cooling

Heating
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Mec. Cooling

ALL mode

Diagnosis Mode



n Method:
uAnalysis of  Utilisation Factors
uDiagnosis method: Statistics and Rule base

FaultFault DetectionDetection andand DiagnosisDiagnosis::
SSystemystem LevelLevel

n Indice of performance:
uWith existing control points, find an equation that:

l Characterize devices condition
l Characterize devices utilisation

lAllow comparison between devices

Utilisation Utilisation factorfactor



Performance indice: Room Performance indice: Room LevelLevel
Detection, Optimisation, 

performance report
Indice

Confort, energy, life 
cycle

Fault type
Fault Code

SAP, SATAirflow (%) 
SHWTReheating (%)
SHWTHeating (%)
SAT, SAPCooling (%) Under and 

overdesign
components

Poor sequence of 
operation

SAPDamper position (%)

% of fresh airAir quality (%)
Temperature (%)



n Supply, return Fan indice ( vsd%)
n Airflow (airflow)
n Heating coil indice (%HC, Time on)
n Cooling coil indice (%CC, Time on)
n Reheat coil indice (%RHC, Time on)
n Humidifier indice (%HUM, Time on)
n Fresh air indice (%, calculation)
n Cooling indice
n Heating indice

Performance indice:Performance indice:
Utilisation Utilisation FactorsFactors, System , System levellevel



Chiller 1 Chiller 2

Heat Pump

Chiller Plant

Boiler 1
gaz

Boiler 2
Gaz

Boiler 3
Electric

Heating plant

AHU3

Zone
North  N1,...Nn

Zone
Central
C1,..Cn

Zone
South, S1,..Sn

Zone
East, E1,..En

Zone
west W1,..Wn

AHU2

Zone
North  N1,...Nn

Zone
Central
C1,..Cn

Zone
South, S1,..Sn

Zone
East, E1,..En

Zone
west W1,..Wn

AHU1

Building
Electric meter

El. power meter
Gaz meter

n Between rooms in a same zone and AHU
n Between AHUs components (CC, HC)
n Between Chillers, Boilers

U.F U.F analysisanalysis: : real time, 1H, 1 real time, 1H, 1 workingworking periodetcperiodetc....



Cooling Performance indice

Room zone: south, etc.
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n Sort by Statistic methods, filters, etc
n Depend, # and type of samples
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CalculationCalculation of Warning of Warning and Critical and Critical 
Limit ParametersLimit Parameters, , Reference PaternReference Patern

n Could be constant or dynamic 
n User define
n User define with DABO tool 
n Calculate by DABO (Statistic, clustering method,  etc.)

n Filter option in statistic 
calculation :

u Devices (one or all)
u Date
u Hour
u Outside air temperature
u Outside air humidity
u Solar (if sensor is 

available)
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Demonstration ProjectsDemonstration Projects



FDD report for AHUFDD report for AHU



MATMAT uncalibrateduncalibrated by by –– 3°C3°C



AHUAHU--Fault: Wrong Humidifier CommandFault: Wrong Humidifier Command



AHU Heating Valve LeakAHU Heating Valve Leak



General  Visual Report StructureGeneral  Visual Report Structure

n Filters:
u Devices (one or all)

u Control points
u Indices
u Date
u Outside air 

temperature
u Outside air humidity

u Solar (if sensor is 
available)



Daily Room Device Performance ReportDaily Room Device Performance Report



Room Device optimisation reportRoom Device optimisation report
(To reset AHU Supply air pressure (To reset AHU Supply air pressure setpointsetpoint))



Daily  AHU Performance ReportDaily  AHU Performance Report



AHU Optimiser Report:AHU Optimiser Report:
(To optimize heating supply water temperature)(To optimize heating supply water temperature)
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Energy and Cost savingsEnergy and Cost savings

Energy and Cost Savings    (%)
CTEC-Varennes
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EMCS Assisted Commissioning ToolEMCS Assisted Commissioning Tool

n Monitors building control data 
uCould invoke sequence of tests
uNormal operating data

n Performs advanced data analyses
n Detects faults, performs diagnosis and reports 

energy performance
n Generates detailed reports
n Implemented in stand-alone tools and/or embedded 

in EMCS



Next StepsNext Steps

n Fine tuned expert rules in FDD-
Component level

n Complete the FDD-System level
n Analysis of Demonstration project 

results 



FDD Report For VAV BoxesFDD Report For VAV Boxes


